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This publication reports on a Mississippi phase of
the Southern Regional Cotton Marketing Project SM-1
which was financed in part from Title I 9(b) 1 and 2
and 9(b)3 funds made available under provisions of the
Research and Marketing Act of 1946.

MARKETING MISSISSIPPI DELTA COTTON
An Analysis of the Channels of Distribution, and of Marketing
Services and Charges, 1949-50
By

Chester M. Wells. Jr., and William A. Faught
Individual producers usually market
cotton in small lots of mixed grades
and staples while buyers for textile
mills purchase relatively large lots of
grade and staple. This
even-running
marked difference in producer sales and
textile mill purchases gives rise to the
complex merchandising system which
exists today. In moving through this
system the marketings of individual
producers are combined into larger and
larger lots until finally assembled into
lots, u sually of 100 bales,
even-running
of the same grade and staple. This
assembling is necessary for economical
transportation and also because textile
mill spindles are set to handle raw cot-ton in only a limited quality range. In
order to operate efficiently, mills must
spin cotton of relatively uniform qual:ity.
The process of moving a bale of cot-ton from the gin platform to the textile
mill involves: (1) the physical move-ment from the gin to the mill and (2)
the changes in ownership, through the
transfer of bonded warehouse receipts,
between the time it is sold by the pro-ducer and is bought by the spinner.
This report will deal primarily with the
latter of these operations, referring to
the physical movement only to the ex-tent that charges or costs of physical
handling appear in the operation of
merchandising firms. Its purpose is to
analyze the changes of ownership in-volved in moving a bale of cotton to
the textile mill, to determine the serv-ices p erformed by the different types
of handlers in Delta markets, and to
determine the costs or charges which
occur in the marketing process.

1

Scope and Method

Early in 1950 a list was compiled of
resident cotton buyers or handlers in
the eleven Delta counties (Tunica,
Coahoma, ~.uitman, Bolivar, Sunflower,
Leflore. Washington, Humphreys, Shar-key, Issaquena and Tallahatchie).
Handlers on this list were stratified
by major type of operation and by vol-ume handled . All larger handlers were
included in the sample and smaller han-dlers were sampled in proportion to the
volume handled. Table 1 shows, by
size group, the number of handlers in
the Delta and in the sample. In the
summer of 1950 the 36 handlers in the
sample were interviewed and schedules
completed. All data are for the 1949-50
season. The sample data were expand-ed by the application of the reciprocal
of the sampling rate.
The enumeration revealed that the
following types of handlers operated in
Delta Markets:
(1) Factors, who do not take owner-ship to cotton but sell for producers
and other types of handlers and receive
a brokerage fee for selling.
(2) Country buyers, who purchase
cotton from producers and other types
of handlers and sell to other local mar~ket handlers or to handlers in other
markets.
(3) Country shippers, who purchase
cotton from producers and other types
of handlers, assemble into even-running
lots and ship to domestic or export
mills.
(4) Salary buyers, for central mer-chants who purchase cotton for central
market merchants and receive a salary
for their work.

' Mr. Wells is assistant professor of agricultural economics at Mississippi State College
·
Mr. Faught is project leader, Southern Regional Cotton Marketing Pro!cct.
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Table 1.-Number
of handlers In the Delta
—
and In the sample, by size groups, Mis-sissippi Delta, 1949-rn.
-

Number of
bales handled

I

Totai
number
of handlers

500 - 4,999 ---··-·-·- · 5,000 - 9,999 -·-···---10,000 - 19,999 ... _ -····
_ ······-20,000 - 34,999 ·····
35,000 - 49,999 --· ·-•·50,000 - 99,999 - ··-··-· -·
100,000 and over ··-·
___ .
rota I
_______

49
39
41
19
7
3
1
159

I

Number
of handlers
in sample
2
4
10
9
7
3
1
36

(5) Commission buyers, in Delta
markets represented central merchants,
mill market shippers, country shippers,
and mill buyers. They purchased cot-ton from producers and other types of
handlers and received a commission for
each bale purchased.
Most handlers found it necessary, or
to their advantage, to operate in sev-eral ways. Factors sometimes found it
advantageou s to operate as country
buyers or shippers, buying cotton for
their own account if sellers insisted
that they do so, if other buyers were not
available, or if they believed that cot-ton could be hand-led profitably at a
price equivalent to the highest bid of
other buyers. Similarly, country buy-ers sometimes were able to sell some
cotton profitably to buyers located in
mill markets. Country shippers fre-quently have odd-lots
of cotton that
cannot be assembled for shipment to
mills. This cotton is usually sold to
local or central market buyers. Al-though handlers were classified, for
sampling purposes. by the major type
of operation in which they engaged,
data for each handler were tabulated
according to each type of operation in
which he engaged in order to show
more clearly the differences between
types of buyers in services performed
and costs incurred.

Scurcs of Receipts and Distributio n
of Sales
The data reveal that local market
handlers merchandise d a t o t a l of

2,183,000 bales of cotton in the 1949-50
season. Table 2 shows the sources from
which each type of handler received
cotton.
That factors are highly significant
types of handlers in the merchandisin g
system is readily apparent from the
table. Producers and other types of
handlers patronize factors more than
they do all other types of handlers
combined . Slightly less than three-fifths of the cotton marketed by pro-ducers was sold across factor's
’ tables,
and almost three-fifths
of the cotton
purchased by other types of buyers was
bought there.
Even though first handlers reported
handling 2,183,000 bales of cotton, only
1,231 ,000 bales actually entered the
Delta markets. This latter figure was
obtained by adding the 1,105,000 bales
of producer cotton to the 126,000 bales
entering the market from the factors
;ond country buyers located outside the
Delta.2 The difference between 2,183,000
bales and 1,231,000 r epresents cotton
that passed through the hands of more
than one local handler.
The average turnover per bale can
be determined by dividing the number
of bales entering the market into the
total number of bales handled by all
types of handlers in the market. This
average turnover revealed that on the
average, bales were handled 1.8 times
while passing through local markets.
Emphasis should be placed on the fact
that this figure applies only to trans-actions in the local market, and that
cotton going to central markets or to
mills usually passed through one or
more additional handlers after leaving
Delta markets.
The information contained in Table
3 reveals that, of the 1,231.000 bales
that entered the markets, 49 per cent
went directly to mill markets (6 per
cent to mill market shippers and 43
per cent to mill buyers, direct or
through brokers in mill markets) and
51 per cent went to central market

"Cotton production in the eleven Delta counties as reported by Bureau of the Census.
totaled 834,093 bales in 1949. Significant proportions of the cotton produced in the
North Delta
by-passed
local markets and were sold in Memphis . It is estimated that approximatelv
:ioo,ooo
bales of produce~ cotton entered Delta markets from surrounding counties
in Mississippi and
from across the ri ver in Arkansas and Louisiana.

I
I

T
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Table 2.-Source of recelpts of cotton by indicated types of handlers, Mississippi, Delta, 1949-50.
Source of receipts
Country \ Commission \
Type of handler
Producers \
Factors_~ _b_u~y~e_r_s _ ~_ b_u~y~e_r_s_ __ _T_o_ta_l_
1000
1000
1000
1000
1000
bales
bales
bales
bales
bales
—
_
_
629
122
Factors ----------·--· -----------------·--·--·-· -----751
—
Country bu;vers __________ --------- -------· 205
153
U
4M
110
____________
339
7
Country shippers -----------------··
38
494
Salary for central merchants —
__ _
11
212
10
233
—
Commission buyers for:
__
Central merchants
71
_____
99
4
174
Mill market shippers ______ ____
17
23
__
17
57
—
_______
Country shippers ----------··---------30
3
5
38
—
Mill buyers
_____ -------------_--_--_- __3_2_ __ _ __
_____
____________
3_ _ _ _ _
—_ _ _ _ _3_5_ _
1 829
1 211
Total
1105
38
2183
1 Includes approx imat el y 126.000 b ales entering D e lta m arkets fro m fa ctors and country
buyers located outside the Delta _

I

merchants. Data are not available to
determine the disposition of the cotton
sent to the central markets but general
information relative to the activities of
central market merchants indicates that
the cotton received by these handlers
usually moved directly to domestic or
export mill markets
F'igure 1 shows, in diagrammatic
form, the marketing channels for
1,231,000 bales of cotton that entered
Mississippi Delta markets during the
1949-50
season. A high degree of
specialization is . evidenced by the fact
that almost two-thirds
of the volume
going to central merchants went from
salary and commission representatives
of these merchants and over 90 per cent
of the volume going direct to mill buy-ers went from country shippers.

Services and Charges
Services rendered in cotton market-ing and charges made for these serv-ices may be separated into two seg-ments: (1) services and charges prior
to the time that producers relinquish
title to the cotton and (2) services and
charges that occur in the distribution
of cotton from first buyers to ultimate
consumers.a These two broad segments
may be further divided into merchan-dising services and charges and physical
services and charges.
Charges assessed for services per-formed before producers sell cotton are
paid by producers. Table 4 reveals,

that on the average, Delta producers
pay $12.24 per bale for mar keting serv-ices rendered before they give up title
to their cotton. Of this total 94 per
cent was for processing and physical
handling. The table shows that the
producer bears the expense of receiving
at the compress and of storage and in-surance for one month. Therefore all
cotton was located in Delta or nearby
warehouses at the time first buyers
took ownership. First buyers purchas-ed the cotton with a warehouse sample
being accepted as representative of the
quality of lint in the bale, and the ware-house receipt being accepted as evi-dence of physical existence of the bale.
Services and charges that occur in
the distribution of cotton from first
buyers to ultimate consumers vary
widely between types of buyers. Lack
of data makes it impossible at this time.
to describe the services rendered and
charges paid by handlers in central
markets, consequently the discussion
of services and charges will be confin-ed entirely to merchandising activity
in the local market.
Marketing services and charges occurring between the time cotton is pur-chased by first buyers and is sold to
consuming establishments or to buyers
in other markets are given in Table 5.
These charges are based primarily up-on estimates provided by members of
the trade, because in most instances it
was not possible to obtain accurate cost

'First buvers Inc lude a ll buyers who take title to cotton either in their own name or
in the name of firms which they represent.
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~231,000 BALES
FOLLOWING

FROM

IIIARKET

PRODUCERS

CHANNELS

AND

NON- DELTA

(SEASON 1949-50,

HANDLERS

EXPRESSED

IN

ENTERED

THE

THOJSANDS OF BALES)

672

205

150

170

MILL
BROKERS

337

MILL
BUYERS

525 (b)

(a)
(b)
Figure l.

I ncludes 43,000 bales bought by country buyers from other country buyers.
I ncl udes a small number of bales going to foreign mill buye rs .
Marketing channels for cotton lint entering Mississippi Delta markets, 1949-50

—
outlets of indicated trres of handlers Mississippi Delta, 1949-50.
Table 3.-Market
Market outlets
Com-Local
Mill
Cont-mission
Local
repre-market
Mill
buyers
mission
sentative merchants
shippers
buyers
buyers
for mill
through
of
direct or
direct or
Central
market
for mill
local
central
through
merchants through
T ypes of
shippers
buyers
factors
merchants
brokers
brokers
direct
handlers
1000
1000
1000
1000
1000
1000
1000
bales
bales
bales
bales
bales
bales
bales
21
278
- -··
Factors ··········-············--17
3
79
14
1
14
···-·······- 223
Country buyers ········-··-···
489
----------------··········-·· 5
·········
Country shippers ·······Salary for central merchants ........ 233
Commission for :
174
_
Central merchants _ _ _ __
—
—
—
—
57
Mill market shippers ····•-·······
—
_
—
—
—
Country shippers _ _ __ _
—
—
—
—
—
—
35
Mill buyers .....----------------1 525
38
3
79
292
71
635
..
Totals ............
_________________
1 Includes a small number of bales going to foreign mill buyers.

Country
buyers
1000
bales
153
43

Country
shippers
1000
bales
299
7

Total
1000
bales
751
401
494

233

—
—
—

196

38

—

344

174
57
38
35
2,183

0
>-i

>
0

0

0

z
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Table 4,-Markeling services rendered and av-erage charges assessed prior to sale of
cotton by producers, Mississippi Delta.
1949-50.
A verage charge
:::S.::e:..rv:..i:.:c:.::ec.;r:..:e:.:nc:::d::.:e:.:r:.::e:.::d:___ _ _ __ _..,P~er b ~ ~-_
Physical services: -----·-$11.45
Ginning and wrapping' —
-- ~10.57
Receiving at compress
and/ or warehouse ____
___ __
.55
Storage and insurance
for one month
.33
.79
Merchandising services 2 —
__ _
'-"-':..C...C.---'---"---- - -- - - - - - - - $12.24
_____ ________
Total ---···-------------1 Estimated average charge per 500-pound
gross weight bale. Source: Special tabulation
of the Cotton Branch. Production and Market-ing Administration.
2 Charge computed by taking total payments
by producers to factors and dividing b y
1,105,000 bales.

data from the books of the firm. In
general, failure to obtain accurate cost
data was due to the lack of records
rather than to an unwillingness to cooperate on the part of the buyers.
Commission and salaried representa-tives of country shippers, central mer-chants, mill market shippers, or mill
buyers handled slightly more than 40
per cent of the cotton received in Delta
markets in 1949-50.
These buyers, who
take title to the cotton in the name of
the firms which they represent, report-ed no cost other than overhead which
amounted to an average of 94 cents per
bale (Table 5). Money p aid to these
buyers as salaries and commissions con-stitutes a significant part of the mer-chandising costs of the firms which
they represent but this cost appears
only on the books of the firms whom
these buyers represent.
Country buyers reported wide varia-tions in costs, ranging from 96 cents to
$4.76 per bale. The average per bale
cost reported by country buyers was
$1.80 (Table 5). Of this total cost, $1.47
was for merchand-ising services and the
remainder was for physical services.
Country buyers who also acted as
country shippers reported the highest
cost per bale. In the case of these buy-ers no equitable distribution of such
costs as overhead, banking, storage,
and insurance could be made between
the two types of operations. Since
these costs are higher for buyers operat-ing as shippers than for those operating

as country buyers, it follows that a
combination shipper-country
buy e r
would incur higher costs than a buyer
operating only as a country buyer.
Country shippers, disposing of prac-tica Uy all their purchases to buyers in
mill markets, incurred heavier expenses
for both merchandising and physical
handling than did other types of buy-ers. Shippers secured a small amount
of cotton through commission repre-sentatives, incurring a cash cost for this
service, which other buyers did not
report_ They also held cotton for long-er periods of time than other buyers,
thus i ncreasing the amount of storage,
insurance. and interest costs which they
paic. Exchange charges were higher
due to the fact that drafts drawn on
firms outside the area to whom ship-pers sold cotton bore a higher rate.
Shippers also had to bear the expense
Table 5.-Marketing services rendered or paid
for by first buyers and average cost per
bale between the time cotton is purchased
by first buyer and is sold to consuming
establishments or to buyers in other mar-kets, Mississippi Delta, 1949-50.
Average cost per bale
reported by:

Types of

services

Salary
and
com-mission
buyers

I

Coun-try
buyers

I

Coun-try
ship-pers

Merchandising
services:
Buying 1 ----$0.08
—
$0.27
Bank Expense 2
.42
—
.46
Brokerage ' _____
.80
$0.94
.74
Overhead•
1.03
__
$0.94
$1.47
Total
$2.33
Physical h a ndling:
—
—
Compression ____
$1.01
Storage and
.32
insurance
.51
___
Other charges
.01
paid compress ''
.09
—
—
Transportation _
4.32
__
6 $0.33
Total ___
• $5.93
Tot,il average cost.
all services
$0.94
$1.80
$8.26
1 For cotton bought on commission by commission buyers.
• Comprised of exchange and interest on
borrowed capital.
• For cotton sold through factors in local,
central or mill markets.
• Includes all charges not specifically enu-merated. Salaries. transportation, communi-cations, classing, office expense, etc.
• Includes reconcentration costs, reweight-ing, resampling, etc_
• Weighted average cost for physical serv-ices performed on cotton moving to all desti-nations_
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of preparing the cotton for shipment
a nd of moving it to mill markets. Trans-portation costs alone accounted for
over half of the total cash cost report-ed by shippers. This cost varied, of
course, with the destination of the ship-ment. Thirty-four
per cent of the total
shipments reportedly went to New Eng-land at an average cost for transporta-tion of $5.60 per bale; 37 per cent mov-ed to Carolina-Virginia
points at an
average cost of $4.17; 17 per cent was
sent to Georgia-Alabama
points at an
average cost of $3.62; and 12 per cent
was moved to ports at an average cost
of $2.80.
Since country buyers and commis-sion or sa lary buyers transfer owner-ship of the cotton which they purchase
to other buyers in central or local mar-kets their reported costs indicate only
a small part of the total marketing cost.
Even the cash costs reported by ship-oers do not indicate the total market-ing cost for they do not include such
non-cash
items as cost of risks arising
from shifts in prices, cost of arbitration,
losses in weight, cost of hedging, re-turns on owned capital, or returns to
shippers for their services.
The total marketing cost can be de-termined, however, from the ~pread or
difference between the prices paid pro-ducers and the prices paid by mills for
the same qualities of cotton on the
same dates. This study was not design-ed to collect detailed price data, but
an approximation of this spread can be
obtained from the officially quoted
prices. The reports of the Production
and Marketing Administration quote
prices received by farmers in Green-wood, Mississippi and prices paid by
mills in Group B Mill Points in the
Carolinas. The margin or spread be-tween these points indicates the total
marketing charge for the most impor-tant volume of Delta marketings. Dur-ing the 1949-50
season the average
spread between the quoted prices at
Greenwood and at Group B Mill Points
averaged about one and three-fourths
cents per pound for the four major
classes of cotton sold in the Delta that
season. This margin ranged from a high

9

of two cents per pound for Middling
1-1 / 32 t.o about one and one-half
cents
a pound for Strict Low Middling 1-1 / 16
inches. Reports from buyers in local
markets, other than Greenwood, indi-cated that the margin between these
markets and mill points averaged about
one-- to two-tenths
of a cent larger than
the Greenwood-Mill
Point average.
However, there was no means of check-ing the accuracy of the buying basis
reported or the quality to which the
basis referred. The average total mar-gin, estimated· in the manner described
above, ranged between $8.00 and $10.50,
averaging about $9.50 per bale for the
four major qualities of cotton sold. A s
can be seen from the foregoing discus-sion a large part of this $9.50 margin
was paid to the compresses and rail-roads for the physical handling and
movement of cotton to the mills.
The average cost reported by Delta
shippers for physical services involved
in moving cotton to Group B Mill
Points totaled $5.77. This total is some-what less than the weighted average
total cash cost for cotton moving to
all destinations reported in Table 5 due
to the fact that cotton going to domestic
m ills is compressed only to standard
density for which the standard cost is
$1.00 per bale and the fact that trans-portation costs to Group B Points av-eraged only $4.17 or 15 cents below
the weighted average cost of transport-ing cotton to all destinations. Mer-chandising costs would be about the
same for cotton moving to all points
so that the total average cost of mov-ing cotton to Group B Mill Points
amounted to $8 .10 per bale. The dif-ference of $1.40 between this figure
and the average total spread of $9.50
indicated by the quoted prices is the
return to the shipper out of which he
must recover the interest on his own
capital, the cost of disposing of bales re-jected by mills, losses in weight, cost
of arbitration and hedging, as well as
the returns for his own services.
The estimated total cost including
both cash and non-cash
items for mar-keting cotton moving in the manner
described above and includ-ing all

10
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charges occurring between the time the
cotton arrives at thlil gin and the time
it arrives at a Group B Mill Point sid-ing, totals $21.74. Of this amount,
charges for processing and physical
movement amounted to $17 .22 or about
80 per cent. The cash cost of mer-chandising amounted to only $3.12 or 14
per cent and non-cash
items included
in the returns to shippers amounted to
$1.40 or 6 per cent.

Summary
The 1,231,000 bales of cotton enter-ing markets in 1949-50
were handled
an average of 1.8 times by local han-dlers. From the standpoint of volume,
local factors were the most important,
handling over one-half
of the cotton
that entered the market and supplying
other types of handlers with three-fifths of their total receipts.
Of the 1,231,000 bales entering local
markets, 49 per cent went directly to
mill markets and 51 per cent went to
central merchants.

Country shippers were the most di-rect link between local markets and
mill markets and handled over 80 per
cent of the cotton that went to mill
markets directly from local markets.
During the 1949-50
- season the average
spread between local market prices and
Group B Mill Point prices was $9.50
per bale. According to reports from
country shippers, cash cost averaged·
$8.10 per bale to deliver cotton to a
Group B Mill Point siding, leaving
$1.40 to cover interest on owned capital,
risk from price changes, losses arising
from rejection, losses of weight, arbi-tration costs, and returns to manage-ment.
The estimated marketing cost for this
cotton including all charges or costs
occurring between the time cotton ar-rives at the gin and the time it arrives
at mill siding totals $21.74, of which
charges for processing and physical
handling accounted for 80 per cent.

I
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Fertilizer and Production
Practices For Corn In The
Bill Sections Of Mississippi

MISSISSIPPI STATE COLLEGE

AGRICULTURAL EXPERIMENT STATION
CLAY LYLE, Director

STATE COLLEGE

MISSISSIPPI

RECOMMENDATIONS
As the result of a series of field experiments conducted in Mississippi since
1945, the following recommendations are made for corn:
I. Fertilization: In the hill and delta foot hill sections apply at planting
time 300 pounds of 12-8-8,
- - 500 pounds of 8-8-8,
- - or 600 pounds of 6-8-8,
- - per
acre depending on needs as shown by a soil test. Side dress with 60 to 90
pounds of nitrogen per acre. (In the delta section apply 90 to 120 pounds of
nitrogen per acre in onepre-planting or in split applications.)
2. Leave plants 15 inches apart in 42-inch
rows or 16 inches apart in
40-inch
rows. This stand aggregates approximately 10,000 plants per acre.
From 9 to 14 pounds of planting seed will be required-a
— little less than one
peck.
3. Variety: Plant an adapted hybrid. For specific recommendations see
Figure 3.
4. Planting: Prepare a good seed bed on well-drained soil. Plant just be-fore cotton planting time.
5. Cultivation: Practice shallow cultivation until the corn is knee high.
Avoid late or deep cultivation.
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Fertilizer and Production Practices for Corn
in the Hill Sections of Mississippi
By HOWARD V. JORDAN
Fertilizer and management recommendations for corn m Mississippi have
changed greatly in the years since World
War II. This is strikingly illustrated b)
comparing the recommendations in 1944
(Mississippi Experiment ·Station Circula1
No. 120) with those of the present. The
1944 recommendations were for the ap-plication of from 24 to 32 pounds of ni-trogen per acre for corn. On most soils
phosphoric acid and potash were found
not to increase yields and no mention
was made of hybrids. Plant stands, which
were usually about one plant every three
feet in the row, or about 4,000 plants
per acre, were not discussed. The aver-age corn yield in the State for the decade
- was only 15.3 bushels per acre.
1935-44

iments well distributed over the hill sec-tion of the state in the past five years.
Closely following these changes in rec-ommendations there have been equally
striking changes in farm practices with
this crop. With as yet only partial ac•ceptance, the average State yield has grad-ually increased since 1945, to 27 bushels
per acre in 1950. This represents a rise
- average.
of 76 per cent over the 1935-44
There were 1303 certified yields of 100
bushels or more per acre in 1950.

The recommendations in this bulletin,
which supercedes Circular 120, call for
much heavier fertilizer applications, Ill·eluding the use of complete fertilizers tor
soils of the hill section. The wide spac-ing of plants used prior to 1944 restricled
the use of very high fertilizer rates, but
stands of 10,000 plants per acre are no~
advocated. Adapted hybrids are recum
mended because of their greater inherent
yielding capacity. These practices, when
combined, have produced an average yield
of 72 bushels of corn per acre in exper-

Certain background information should
be considered in connection with these
crop of corn
experiments. A 100-bushel
requires 160 pounds of nitrogen, 55
pounds of phosphoric acid, and 110
pounds of potash per acre; these nutri-ents must be supplied by the soil or in
fertilizer. If any one of these nutrients
1s inadequate, yields are reduced. Moderate to serious shortages produce characteristic symptons in the deficient plants
which aid in diagnosing nutritional trou-bles.

Present recommendations have eYohed
from a series of field experiments with
supporting laboratory and greenhouse
tests, which are described in this bulletin.
Nutrient Requirements for Corn

CORN RESEARCH IS COOPERATIVE PROJECT IN MISSISSIPPI
The research on which this publication is based was conducted as a cooperative project between
the Mississippi Agricultural Experiment Station and the Division of Soil Management and Irrigation,
Bureau of Plant Industry, Soils, and Agricultural Engineering, Agricultural Research Administration,
U. S. Department of Agriculture. The following individuals cooperated in the studies:
Howard V. Jordan, soil scientist, U.S.D.A.
S. P. Crockett, superintendent, North Mississippi Branch Station, Holly Springs.
’
agronomist, Mississippi State College, State College.
J. F. O'Kelly,
Louie Walton, Superintendent, Black Belt Branch Station, Brooksville.
Roy Kuykendall, superintendent, and B. C. Hurt, formerly agronomist, Coastal Plains Branch Sta-tion, Newton.
Ray H. Means, formerly superintendent, and S. L. Wedgworth, formerly agronomist, Brown Loam
Branch Station, Oakley.
T. E. Ashley, superintendent, South Mississippi Branch Station, Poplarville.
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Figure 1. View of two plots in an experiment at State College. Both photos were made July 20, 1949.
A. Com plants on an experimental plot which received 60 pounds of nitrogen per acre. Note fir-ing of lower leaves.

B. Com plants on plot of the same experiment which received 120 pounds of nitrogen per acre.
Note absence of firing.
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It is evident that nitrogen is the nutri-ent required in greatest abundance for
corn. Further, 60 to 70 percent of the
nitrogen absorbed by the corn ~rop is
contained in the harvested grain and is
thus removed from the land. Mississippi
soils are more generally and more seriously deficient in nitrogen than in the min-eral nutrients.
Symptons of nitrogen deficiency in corn
are stunted plants and a yellowing of the
leaves. Yellowing occurs first in the older
leaves and follows the midrib from the
leaf tip to the point of attachment, frepattern. The
quently showing a V-shaped
as shown in
“
affected leaves dry or "fire"
Figure la. This plot received 60 pounds
of nitrogen per acre. The leaves did not
fire in an adjoining plot receiving 120
pounds of nitrogen which is shown in
Figure lb.
Insufficient supplies of phosphorus
cause stunted plants with purplish leaves,
particularly in the early stages. After the
plants are two to three feet high their
greater root spread may enable them to
absorb adequate amounts of phosphorus,
and if the deficiency is not too acute the
corn may resume normal growth. From
60 to 80 percent of the phosphorus ah-sorbed by the crop is lost from the soil
in the harvested grain.
A deficiency of potash is shown by
scorching of the the leaf margins. Plant~
are weak and there may be excessive
lodging. The tips of the ears do not
fill with normal-sized grains. In contrast
with nitrogen and phosphoric acid, most
of the potash absorbed by the plant remains in the stems and leaves. Only about
10 to 25 percent of the potash is removed
in the harvested grain.
If corn is fertilized to produce 100 bush•
els per acre there must be adequate pbnts
to utilize the nutrients supplied, otherwise some of the fertilizer will not be
used to full advantage. Hybrids 1 adapted to all parts of Mississippi are now
available and should be grown in order

NORTH MISSISSIPPI
Dixie 17
Dixie 33
Dixie 22

PAG 631

Dixie 11
Dixie 18

CENTRAL MISSISSIPPI

Dixie 18

Dixie 11

SOUTH MISSISSIPPI
Dixie 18

Dixie 11

Figure 2. Hybrids recommended for the dif-ferent areas of Mississippi.

to capitalize fully on good production
practices. The hybrids recommended for
the different areas of Mississippi are
shown in Figure 2.

Scope of Experiments
In the past five years experiments have
been conducted in each of the major soil
areas in the hill sec ti on of the State,
largely in cooperation with Branch Ex-periment Stations. A few additional tri-als were conducted with cooperating far-mers.
The general plan of all of the experiments was similar. Nitrogen at rates
ranging from O to 120 pounds per acre
was applied to stands of 4,000, 8,000, and
12,000 plants per acre. In a few experi1 More complete discussion of hybrids and their
1daptations are contained in annual variety tests
results published by the Mississippi Experiment
Station.
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ments applications were raised to 150
pounds of nitrogen and 16,000 plants per
acre. These treatments were made on
plots that received no minerals, on plots
that received phosphoric acid in addition
to the nitrogen, on plots that received
potash in addition to the nitrogen, and
on plots that received nitrogen, phosphoric acid, and potash in combination.
The experiments, covering such a wide
area and of five years'’ duration, encountered extremes of weather conditions
from too wet to too dry, in addition to
nearly normal seasons. This range in
conditions caused some variation in sea-sonal or lo<::il crop responses; nevertheless,
the general results are rather consistent.
The results are summarized in Appendix Table 1. Due to space limitations
this summary includes only a few of the
many treatments in the experiments.
These treatments were selected as being
common to most trials and because they
cover the range from low-fertility to hightertility tre:itments.
As a general aver:ige the yield was in-crea~ed from 22 bushels with no nitrogen
and 4,000 plants per acre to 72_ bushels
with 120 pounds of nitrogen and 12,000
plants per acre. This represents an in-creased yield of 50 bushels of corn per
acre for the application of 120 pounds of
nitrogen and the adoption of better man-agement practices. In addition, there are
a number of other, incidental, advantages
which are discussed in subsequent pages.
The results of a number of the experiments are presented in greater detail to
illustrate factors involved in these newer
methods of corn production.

A Typical Experiment
An experiment conducted on Kaufman
fine sandy loam on the Main Station at
State College for four years, 1947 to 1950
inclusive, is considered to be typical of
the studies and will be discussed. There
were four replicates, and the treatments
were directly superimposed on the same
plots each year. In this experiment adequate phosphoric acid and potash were
supplied in all treatments, and nitrogen
and stand rates were varied as shown in
Table 1, which also records the yields
for the four-year period.
With the once-prevalent 4,000-plant
stand the addition of 60 pounds of ni-trogen increased the mean yield for the
four-year period from 29.4 to 64.7 bush-els per acre. The application of a second
60-pound increment, to a total of 120
pounds of nitrogen per acre, however,
gave an increase of only about four ad-ditional bushels. The stand in this case
limited the yield to about 68 bushels re-gardless of very high rates of fertiliza-tion.
stand there were
With the 12,000-plant
sufficient plants to utilize the full 120
pounds of nitrogen. The four-year aver-age yield with 120 pounds of nitrogen
and 12,000 plants per acre was 105.5
bushels per acre.
The results oi tnis experiment, in common with others over the State, empha-size the importance of balancing fertilizer applications and plant stands. One
hundred to 120 pounds of nitrogen and
10,000 to 12,000 plants per acre have
proved a very satisfactory combination m
these experiments.

Table 1. Yields of corn in fertilizer-spacing experiment at State College, 1947-1950.
Acre yields of corn
Treatment
1950
1949
1948
1947
Plants
Nitrogen
I
Bu.
Bu.
Bu.
Bu.
No./acre
lbs./acre
35 .8
21.2
29.3
31.4
4,000
0
68.9
64.5
--- 71.4
54.3
4,000
60
77.3
67.9
73.7
56.0
4,000
120
- 47.6
33 .7
36.3
22.4
12,000
0
90.2
71.2
77.6
61.8
12,000
60
121.8
roo.4
103.4
96.2
12,000
120

Mean
Bu.
29.4
64.8
68.7
35.0
75.2
105.5 .
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er ratios in fergrain:stov
Table 2. Yields of corn, weights per ear, number of ears per plant, and
tilizer-spacing experiment. Caledonia, Mississippi. 1946.______________ __________
Grain: stover
Ears per
Treatments
Weight
Acre yield
ratio
plant
per ear
of corn
Plants
Nitrogen
No.
lbs.
bu.
No./acre
lbs./acre
1 :1.57
1.11
0.31
21.0
4,000
0
1:1.15
2.31
0.40
55.5
4,000
60
1:0.84
2.53
0.44
67.J
4,000
120
1:4.67
0.64
0.12
14.3
12,000
0
1 :1.42
I.OJ
0.29
52.8
12,000
60
1:0.97
1.31
0.35
81.8
12,000
120
t at the North
Yields of corn in the fourth year (1948) of a fertilizer-spacing experimen
..
potash
and
acid
phosphoric
to
response
the
showing
Station
Mississippi Branch
Acre yields of corn
Treatmen t----- ---f- ----- ---'-Increased
----- -1 for P andyield
--,----,,----K
With. P and K
Without P or K
Plants
Nitrogen
bu./acrc
bu.
bu.
No./acre
lbs./acre
Former farm practice
5.7
19.8
14.1
4,000
0
5.7
34.0
28.3
4,000
30
High-fertility treatments
7.8
57.6
49.8
12,000
60
16.4
72.3
55.9
12,000
90
32.6
95.8
63.2
12,000
120
Table 3.

Size and Number of Ears per Plant,
Grain:Stover Ratios

approxim ating 1: 1. Data showing these
effects are presented in Table 2. These
data were obtained in an experime nt con-ducted on Tilden fine sandv loam on
the F. L. Honnoll farm at c'aledoni a in
1946.

Changin g the nitrogen and stand rates
has other, very consistent, effects on plant
characteristics.
As the rate of nitrogen application is Response to Phosphoric Acid and Potash
increased, both the size of the individu al
A few soils have been encounte red in
ears and the number of ears per plant
hill section of the State that respond
the
are increased. Increasing the plant popons of phosphoric acid and
applicati
to
ulation has the opposite effect. Thus
with low planting rates and
even
potash
these two factors compensate each other,
fertilization. For the
nitrogen
moderate
and ears of satisfactory size and number
finding
, the pre-1944
however
part,
most
stand
and
are produced when nitrogen
acid and potash do not
ic
phosphor
that
rates are kept in balance.
genera II y increase corn yield still app lies
Similarly as the rate of nitrogen appli-- when stands are maintained at approxi-cation is increased, a pound of grain is mately 4,000 plants per acre and nitrogen
produced from progressively smaller fertilization is moderate.
amounts (weights ) of leaves and stems.
When plant stands and nitrogen appli-The tendency is thus to produce more
, the need
efficient plants. Conversely as the stand cations are increased, however
evident,
becomes
soon
minerals
these
for
leaves
of
weight
the
rate is increased
deand stems required to produce a pound and is sometimes acute. The mineral sevmore
vely
progressi
become
ficiencies
of grain is increased. Again, however,
in
repeated
is
cropping
intensive
as
balere
and
entary,
complem
are
these effects
in daanced nitrogen -stand rates produce corn successive years. This is apparent
Mis-North
the
at
nt
experime
an
from
ratio
ta
ver
grain:sto
with a very favorable
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Figure 3. Results of an experiment at the North Mississippi Branch Station in 1946. From left
to right the baskets of corn represent treatments and yields as follows:
Yield-bu./acre
Treatment
No nitrogen _----------------------------------------------------------------------------- --------------------- 17.8
__________________________________________ 30.3
Vetch nitrogen
_________________
67.4
------ - -__________________
—--------------------------------- - - ----------------Commercial nitrogen, 80 lbs./acre ---------------------------- 74.0
——------------------ --------------------------------------------------------------------Vetch plus 80 lbs. commercial nitrogen ____-----

sissippi Branch Station, reported in Ta-ble 3. These data are for 1948, which
was the fourth year of the experiment.
Phosphoric acid and potash caused an
increase of only 5.7 bushels of corn per
acre under the low-fertility system but
increased the yield by 32.6 bushels per
acre on the most intensively cropped
plots.
This pattern has been quite consistent
in experiments in the hill section of the
State. Accordingly a complete fertilizer
at planting time is recommended for
these soils.

Soil Test Best Guide to Mineral
Requirements

residents of Mississippi if a soil sample
is submitted to the Soil Testing Laboratory at State College. County agents and
other agricultural workers will advise re-garding this service.

Value of Green Manuring Crops
A part of the nitrogen needed by corn
may well be supplied by winter cover
crops. The results of experiments in Mis-sissippi 2 have shown that good greenmanure crops of hairy vetch, wild winter
peas, or Giant burclover will mcrease
crop yields as much as will 30 or 40
pounds of commercial nitrogen. The re-sults of an experiment conducted on Gre-nada silt loam at the North Mississippi
Branch Station in 1946 are shown pictori-ally in Figure 3.

Recommendations published herewith
are generalized for the hi!! section of the
When cover crops are grown in the
State. They cover a considerable range winter, preceding corn, it is recommendin phosphoric acid and potash contents. ed that they be turned under at least
More specific recommendations in the
form of the particular ratio from among
2 Mississippi Agricultural Experiment Station
those listed can best be made for a spe-- Servi~e Sheets 382, 386, 414. Mississippi Farm
cific field on the basis of a soil test. Such Research June' 1946, P4. "Mississippi Farm Rea: test _will -be made -without ch:!!:rge for ·search OcrobcrJ948, PJ-. '·

'

i'
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three weeks prior to planting. If this
precaution is not followed insects may
deplete the stand and cause considerable
injury to young corn.
Perennial leguminous crops, grown in
rotation with corn, have special values
where they can be adapted in the cropping system. In addition to the nitrogen
and organic matter they supply, many of
these crops have deep fleshy root systems
which loosen and deepen the soil.
Kudzu was grown for four years in an
ex,periment at the North Mississippi
Branch Station on Loring silt loam. In
one series of kudzu plots the tops were
removed for hay and only the roots and
stubble accumulated over the four-year
period. In another series of plots both
tops and roots of the kudzu were disced

9

in each fall during the four years. There
were plots which grew corn continuously
throughout the period. All plots were
planted to corn in 1950 and the yields
are shown below:
Continuous corn ---------------- 19.4 bu. per acre.
Kudzu, hay removed -________ 87 .8 bu. per acre
Kudzu, tops and roots
turned __________________________
____________ 102.1 bu. per acre

A part of the increase in yield on kud-zu plots in this experiment is attributed
to the effect of the roots on physical soil
properties. The improvement may be ex-pected to persist over several years; the
residual effects are now being measured.
Legumes other than kudzu that have
similar rooting habits, such as alfalfa,
sweetclover, and sericea lespedeza, have
similar potentialities.

(
I.

Figure 4. View of two treatments in att experiment at State College. Photographed June 30, 1949.
Plot in foreg-r ound received no nitroge·n ·and had 4,000 plants per acre. The yield was 21.2 bushels.
Plot in background received 120 pounds of nitrogen and had 12,000 plants." The yield was 100.4 bush·
·els. Note grass and weeds in foregrilun\i; these,-_are shaded out -by corn in \l:ie ·background.
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Table 4. Protein 1 content of com grain from fertilizer-spacing experiment at State College.
Protein content of grain
Treatment
Mean
1950
I
Plants
1948
1949
Nitroge n
No./acre
lbs./acre
%
%
%
%
8.24
8.15
8.28
8.30
4,000
0
9.79
10.10
9.21
10.06
4,000
60
10.85
11.46
10.43
10.66
4,000
120
7.62
7.50
7.83
7.53
12,000
0
8.66
8.67
8.39
8.93
12,000
60
9.98
10.11
9.88
9.94
12,000
120
1 N x 6.25 on dry weight basis.

High-Fertility Treatments Have
Other Advantages
These newer methods of growing corn
have a number of advantages which are
entirely incidental to their higher yield
potential.

An Aid to Weed Control. Well-ferticorn produces a
lized, thickly-spaced
dense vegetative canopy early in the sea-son. One effect of this is to “"shade out"”
many of the weeds and grasses normally
present in Mississippi corn fields . This
is evident in Figure 4. The experiments
have shown that corn can be produced
with one less cultivation under the highfertility system than with the former
stands and fertilizer rates.
It has been found advisable to culti-vate corn shallow and flat until it is about
knee high, and then to discontinue cultivation entirely. Subsequently only the
most persistent and hardy weeds are likely to be troublesome in the high-fertility
corn.
Nitrogen Increases Protein in Corn.
Corn is primarily a carbohydrate or energy feed, but it contains an appreciable
and valuable amount of protein. The
protein in commercial corn has declined
in the past decade, probably due to the
production of larger yields without ap-plying sufficient nitrogen.

stand were increased in balanced propor-tions, however, the corn had a higher
protein content than that produced under
the low-fertility system. This is shown
by the data in Table 4. A similar pat-tern is evident in the protein content of
leaves and stems; thus in so far as corn
stalks are used for silage or for direct
feeding in other forms, the high-fertility
corn would have considerable advantage.

High - Fertility Treatments Increase
Crop Residues. As a further advantage,
the high-fertility treatments produce
large amounts of crop residues, in the
form of leaves and stems, for incorpora-tion with the soil. These residues were
weighed and analyzed for nitrogen m
the experiment at State College, with re-sults shown in Table 5.
Table 5. Dry weights and nitrogen contents of
crop residues returned to soil in fertilizer-spacing
experiment, State College.
Crop residues returned to
soil annually
Treatment
Nitrogen
content
Orv weight
Plants
Nitrogen
lbs./ acre 2
lbs./ acre 1
No./acre
lbs./acre
8.6
2009
4,000
0
19.3
4122
4,000
60
20.1
4,000
3996
120
13 .0
3296
12,000
0
21.6
12,000
5475
60
32.1
12,000
6643
120
1 Mean of three years.
2 Mean of two years.

I

In these experiments application of ni-trogen fertilizer increased the protein con-Comparing the lowest- with the hightent of the grain. Conversely increasing
the plant stand reduced the protein con- est-fertility treatment ( first and last treat-tent. When nitrogen rate and plant . ments in Table 5) there is an advantage
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in annual accretions of more than two
tons of organic material and 23.5 pounds
of nitrogen per acre for the highest rate
of nitrogen and the heavier stand. This
additional organic material has considerable value for reducing erosion and im-proving the tilth of the soil.
For best utilization of these residues

it is recommended that they be cut with

a stalk cutter or lightly disced in to the
soil in the fall. In this way they are left
in or on the surface to protect the soil
during the winter.

Advantages of High-Fertility System:
A Summary. The direct and incidental
advantages of growing corn by the newer
practices are brought together in Table
6. For this purpose the four-year results
in the experiment at State College are
used, and comparisons are made between
a low-fertility and a high-fertility system.
Stated briefl y the yield was increased
by 76.1 bushels per acre and the fertilized

11

corn had higher protein content. The
increase in protein per acre was equivalent to that in more than 1000 pounds of
cottonseed meal. There was an increase
in annual return of crop residues amount-ing to more than two tons per acre, dry
weight, and the residues from the fertil-ized corn had higher nitrogen content.
This was accomplished with a saving of
one cultivation for the season.

Economics of High-Fertility Corn
Preduction
These newer methods of growing corn
are profitable. This is shown by a study 3
of production costs made in coopera-tion with the Department of Agricultural
Economics. Average yields in the experiments for the five-year period (Appendix
Table 1), and current prices for corn and
3D. W . Parvin, Associate Agricultural Econo·mist cooperated in this phase of th e stud y.

Summary of advantages for high-fertility method of growing corn. Experiment at State
College, 1947-1950, inclusive.
TREATMENT
120
0
12,000.
4,000
Pl ants:
Item
105.5
29.4
·
··············
··
Yields of corn, bu./acre: - - - - - - - - - - · · · · · · · ············
Incidental advantages:
9.98
8.24
Protein content of grain, %: - - - - - - - - - · - - - 6,643
·········· 2,009
Annual return of crop residues, lbs./acre : - - - - ···•················
32.1
8.6
·········
···········
Nitrogen in crop residues, lbs./acre/year: ····· ·········--·-·······
3
4
·-···'.·.... _......
-------------·····-······
··-·-·····
··············-··----·
Cultivations required, No.: ----

Table 6.

IN·

Yields, value, production costs, and profits from growing corn with several management
practices.
120
60
0
................
------Nitrogen applied per acre, pounds: —
12,00 0
8,000
... 4,000
.................................
----- ----------Plants per acre, number: ----------72
52
22
...............................
Acre yield of corn, bushels : -----------------------$ 108.00
$78.00
$33.00
----------—
—.
·····.. ····-..............
-·······················
Value of corn: ------------------36.27
26.5 8
13 .84
............
—..
Total production expense (as below) -------

Table 7.
'

Item

I

2
3

-------------—
........... .
.. ·····················
.. ······
···-····
Land rental : ---------Tractor and equipment cost: ......................... .
...............................
Seed· ..............................
----------------------------------—
------------.
. .................................
---------------..................
--------- --—..
Fertilizer _.. -------------

4
5
6
7

Returns to
Labor cost
Returns to
Production
5
(3

+

-······
-----management and labor (2-3):
— -------------.
at $.40 per hour: ...........................
----------------·-···-··•·······-··
management (4-5):
cost pee bushel of corn
divided by I):

5.00
7.26
0.2 4
1.34

5.00
9.8 0
1.60
10.1 8

5.00
12.64
2.24
16.39

19. 16
5.1 2
14.04

51.42
9.28
42 .14

71.73
12.48
59.25

0.86

0.69

o.68
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Bushels
Per acre
140

Irrigated

120

Not Irrigated

100

80
60
40
20

Nitrogen: 0
Plants: 4000

60
8000

120
12000

180
16000

240 lbs/acre
16000 per acre

Figure 5. Yields of corn with various nitrogen applications and stand rates on irrigated and non·
irrigated plots. Experiment at State College, 1950.

and thicker stands there were some fur-ther increases in yield, but the rate of re-turn per pound of nitrogen was usually
reduced (Appendix Table 1). Several
factors contribute to this apparent limitation on higher yields.
The water requirement per acre of
well-fertilized, thickly-spaced corn is sev-eral fold greater than that required by
poorly fertilized, thinly spaced corn. In
measurements at State College in 1948
it was found that moisture in the surface
foot of soil was reduced to the wilting
point by about June 30 in a 120-pound
Supplemental Irrigation for Corn
plant stand treatment
nitrogen-12,000
Yields in these experiments have gen-- while this point was not reached until
stand
erally increased from the no nitrogen-- early August under a 4,000-plant
moisAvailable
fertilizer.
same
the
with
120the
combinatiorUo
4,000 plant stand
virtualwas
feet
three
of
depth
a
to
ture
treatstand
plant
. pound nitrogen-12,000
me_~t:_----~it~ -even higher nitto~~_11 _!:_~-~<:s_____lt_~~x~!~:te~-~~~l_~ ~-JO_ ~~- t~~- h~~~:!~rfertilizer materials were used. The study
is summarized in Table 7.
The no nitrogen-4,000 plants per acre
treatment produced an average of 22
bushels per acre at a cost of $0.86 per
bushel. With the highest-fertility treat-ment the yield was 72 bushels per acre
and the production cost was $0.68 per
bushel. Returns to management or profits, after deducting all costs including
labor, were $14.04 and $59.25 per acre
respectively under the two methods of
production.
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tility treatment, but never was complete-ly exhausted under the 4,000-plant stand.
From these studies it seems that available soil moisture may be the first limitation on higher corn yields as fertilizer
rates and stands are increased greatly
above the levels generally favorable in
these experiments.
With this background, a study of the
possibilities in supplemental irrigation
— Water
for corn was initiated in 1950.1-/
was supplied from a field pond through
an overhead sprinkler system. In the ex-periment there were four replicates of ir-rigated and non-irrigated systems. With-in each of these, nitrogen rates were var-ied from 60 to 240 pounds per acre, and
stands were adjusted at 8,000, 12,000 and
16,000 plants per acre.
Distribution of rainfall in 1950 was
quite favorable for corn, and there were
only two incipient dry periods. The ir-rigated plots were irrigated on June 26
4 This experiment was c"anducted in coopera•tion wit!:: F. E. Edwards, E. A. Kimbrough, and
Ralph Dickerson of the Department of Agricul tural Engineering.
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and July 31; because of subsequent rains
the latter irrigation was probably of lim-ited effectiveness.
The effects of nitrogen levels, stand
rates, and supplemental 1rngation on
yields of corn are shown graphically in
Figure 5. On non-irrigated plots yields
increased in ;:ilmost linear fashion to the
plant stand
nitrogen-12,000
120-pound
combination, which yielded 105.1 bushels
per acre. As the stand was increased to
16,000 plants per acre there was a small
reduction in yield even though the nitro-gen rate was increased concurrently. On
irrigated plots best returns from fertilizer
applied were also obtained with the 120-pound nitrogen-12,000 plant stand combination. However, with irrigation the
higher rates of nitrogen and thicker stands
were utilized quite effectively.
This experiment will be repeated. In
seasons with less favorable distribution of
rainfall than 1950 the advantage for sup-plemental irrigation may be much great-er. These results suggest that supple-mental irrigation, when feasible, will remove still another limitation to efficient
land use in the production of corn.

Summary
Fertilizer and soil-management practices for corn have changed greatly since
World War II. The newer methods have
evolved from research conducted over
five years in the major soil areas of the
State. The results of a series of field ex-periments in the hill section are summar-ized, and recommended practices are out-lined.
The research has shown the importance
of balancing fertilizer rate and plant
stand. Nitrogen at 100 to 120 pounds
per acre in combination with stands of
10,000 or 12,000 plants per acre gave ex- cellent results. Phosphoric acid and potash are essential with these intemive
practices on most soils of the hill section.
Winter legumes may be grown to sup-ply a part of the needed nitrogen. Peren--

nial, deep-rooted legumes which loosen
and deepen the soil have values in addi-tion to the nitrogen and organic matter
they supply.
These high-fertility methods of grow-ing corn have several incidental advantages. The dense vegetative canopy dis-courages growth of grass and weeds, the
fertilized corn has higher protem con-tent, and crop residues returned to the
soil are increased to about three fold.
A cost study revealed that the highrertility practices are highly profitable.
Preliminary studies indicate that even
more intensive cropping may be practical
if the dry-weather hazard is eliminated
by means of supplemental irrigation.

inclusive.
Appendix table 1. Yields of com from several nitrogen-stand combinations in experiments conducted from 1946 to 1950
120
90
60
30
0
Nitrogen:
12,000
12,000
8,000
4,000
4,000
Plants:
Soil Tvoe
Experiment
1946
59.9
58.6
44.8
30.3
17.3
Grenada silt loam
North Mississippi Branch Station
(74.0)•
(58.4)"
(17.8)"
Grenada silt loam
North Mississippi Branch Station
81.8
52 .2°
21.0
Tilden £. s. I.
F. L. Honnoll farm, Caledonia
35.5
29.2
.1
25
14.6
14.9
clay
Houston
Station
Branch
Point
West
78.7
68.3
48.0
27.4
15.7
Prentiss f. s. I.
J. C. Ferguson farm, Hickory
63.0
65.8
53.1
31.6
23.6
Memphis silt loam
Natchez Branch Station
(55.7) •
(38.5)
(22.5)
Ruston sandy loam
South Mississippi Branch Station
64
45
19
Mean for 1946
1947
38.9
34.0
28.5
20.0
14.0
Grenada silt loam
North. Mississippi Branch Station
(52.8) •
(36.4) •
( 10.9)"
Grenada silt loam
North. Mississippi Branch Station
96.2
58.1""
31.4
Kaufman f. s. I.
Main Station, State College
43.7
40.1
40.1
20.8
11.4
Prentiss f. s. I.
J. C. Ferguson farm, Hickory
60
42
19
Mean for 1947
North Mississippi Branch Station
North Mississippi Branch Station
Main Station, State College
Coastal Plain Branch Station
Mean for 1948

Grenada silt loam
Grenada silt loam
Kaufman f. s. I.
Prentiss f. s. I.

North Mississippi Branch Station
North Mississippi Branch Station
Main Station, State College
Black Belt Branch Station
Coastal Plain Branch Station
Brown Loam Branch Station
South Mississippi Branch Station
Mean for 1949

Grenada silt loam
Grenada silt loam
Kaufman f. s. I.
Houston clay
Prentiss f. s. I.
Grenada silt loam
Ruston sandy loam

Grenada silt loam
North. Mississippi Branch Station
Kaufman f. s. I.
Main Station, State College
Houlka f. s. 1.
State College
Houston ·clay
Black Belt Branch Station
Grenada silt loam
Brown Loam Branch Station
Prentiss f. s. I.
Coastal Plain Branch Station
Ruston sandy loam
South Mississippi Branch Station
Mean for 1950
inclusive
Mean 1946-1950
) Not included in means, all treatments not represented.
"8,000 plants per acre.
""Mean of 4,000 and 12,000 plant stands.

- -----------

1948
19.8
(11.8)"
29.3

34.0

12.5
21

1949

15.9
( 3.3).
21.2
33.0
7.4
13.4

28.4

15.8

18
1950

14.2
35.8
39.2

48.9
40.1
9.2
26.7
31
22

29.9

61.9
(42.2)"
74.5""
29.3""
55

72.3
(68.1)•

36.6
(39.3) •
67.9""
56.8
38.3
43.6
50.6
49

43.4
(52.8) •

48.6
79.6""
74.8
65.4
61.9
45.0
53.0
61
52

59.3

68.1
53.1
51.9
69.0

150
16,000

95.8
103.4
27.4
76
50.8
100.4
73.0
52.4
66.6
81.7
71

78.1

64.8
121.8
105.1
83.4
80.0
57.8
69.3
83

86.5
79.2
57.8

72

77.7
64.8

